PI CTURE TUBE W TH | NLI NE . 2135507 ELECTRON GUN Thi s
L\on relates to color picture tubes ‘5 having inproved inline .
'gn guns, &nd particularly to an inprovenent in. such guns for reduci r)’g\
fri zontal notion of the outer electron beans caused by changes in the
focus voltage applied to the guns. An inline ®ltectron gun is one designed
to 10 generate or initiate preferably three electron beans in aztc:g:)ugsgpz
pl ane and direct those beancalon@® ROIORE QUHE paitts INL i@t pl ane

point or small area of Conv‘i{;ﬁﬁ%gﬂeﬁf\rthe tube screen. In one type of

inline electron gun, such a in US Patent 3,772,554, issued to
15 R H Hughes on NoverBeis 183pvegion t hel abes 'etbecd;lostaicturectlabeg

| enses. for focusidies Ad1es R LSO REANS &I &ctLsNBguRe! vess Yo {:seaw Ry

referred to as the first and second ccel erating and focus]ng ectro
These el ect r odeT MEPRARYEH & ub? TR ETHRFHE?S ﬁ%@‘r“ﬁgnﬂh*éh%o??ﬁﬁﬁoﬁ’fia%he
20 menber s f acioigi @acif oﬂ'.}llmroutél':l'lrebecamasm Wesnsr eaused usgdch&ngashinup

bottomto permt to formthree separate
tl{gﬂone or ea{% I%ﬁﬁé@nt &5‘&'

mai n focus | enses ron beam Slch el ectron guns, sta
tic convergence of the outf® H@aﬁﬁevﬁ ?F‘F@Ibe@%ntbstq’@ec‘éﬁ%égneé tobeami s

usual |y attia nedgdperdisadt Iﬂmﬁi‘&t@%ﬁéf@pﬁﬂyrﬁ&éé\ é1EcELERMHe AREUSHNE
el ectrode with resrpect tp t he O% Sr aperhures Jn the first focusin

el ectrode. It has Been ot Ed THACTHE Fﬁo?l?%%?lt%‘?a‘b%a?r{‘l"aﬂd??@ T—B%%SFo?igt
t he outer el ectrigh ﬂdmmplanﬁ cd o BEint qif csmalkl tatbes dEvcogvéhgence near

above- descri bed t1l aGigONs@bn Chafgeod tttyﬁ@a&ﬁefﬂg?é h@léeey nvghﬁagﬁuch

applied to the electron gqun. Jt therefore’is desir rov

inline el ectron FJudddo C?"ﬁ?rﬂaﬂeutﬁ H2hakt3 'r'ézi?uc%s‘{'hl%s%‘éﬁ i EPvity to
focus voltdge clranges Hwfhes on Noxtérﬁ)eﬂpxm CHTIN tloe Mfﬁ%leétf@@lté&c

February 1982, t CULES Qﬂ’g? n

P3304209. 8, propf'f)bsééﬁs.g qbst%rg ure tor dﬁ{?du&? é?%o#%])nkgg%ﬁg ?r%nf?fm?(f}le
outer electron @fiﬁﬁge%eﬁ@ﬂf% tocas theethipest amdtsecond
structure, 40 ach%ﬁﬁHEihéChﬂ&*fdﬁ&%fﬁgEélectrodes. These electrodes

include two cup-shaped members having the bottoms of the
20 members facing each other. Threée apertures are included

in each cup bottom to permit passage of three electron
beams and to form three separate main focus lenses, one
for each electron beam. In such electron guns, static
'convérgence of the outer beams with respect to the center
25 beam is usually attained by offsetting the outer apertures
y in the second focusing electrode with respect to the outer
3 apertures in the first focusing electrode.
It has been noted that the horizontal beam

landing locations of the outer electron beams, in color
3G sicture tubss having the abova-describsd slectron gun,
change with changes in the focus voltage applied to the

electron gun. It therefcre is desirable to i
inline electron guns to eliminate or at least reduce this

sensitivity to focus wvoltags cn

na

35 U.S5. Application No. 347526 i{iled 10 Februarwy
1382, to which corresponds published German application
No. P330420% .8, propcses a structiure for reducing the

‘herizontal motion of the outer eclectrom besms caused
by changes in the focus voltage. In that structurs,

Tt esres s 3- . s - .
a{ desigued to operate at an




-2- ultor voltage of 25kV and a focus voltage of 7kV, two slot apertures

are fornmed in a portion of a focusi.ng ‘el ectrode facing a screen grid e
eI)Qctrode The slot apertures are closely spaced to and outward fromth'
two' quter beam5 apertures of the focusing electrode. The slot apert

cauSe a distortion of the electrostatic field2kormed between the focusing

el ectrode and the screen grid electrode at the outer beam apertures, to
converge the th&L&@FéN°B¢aQ§ pdWaB#Vt Badcenfforubewnitige ofatkVig bebwekat 10

t he additional rt%&%%t%&%Sf%EﬂeHhEnOHtgﬁrE§%H‘QEGEtEBEﬁs ﬁﬁeelégﬁr§§g

spacing, is in t e .range of 0.60 I nce the t SS 0
focusing el ectr PﬁrGeQSHFEdtﬁéeﬁﬁFﬁﬁemebT§8p§¥8F|ﬂ@eFHErQ%aﬂ¥e
apertures fronlmﬂesalgtsppeeﬁutesaddeauﬁ@hrdOEEGﬁStﬁelﬁwo gitat Weah of

t t | { t beadj t
when al | gnnant - operearesBY, BRETIRCHLTHS SERCEHRNRD . Bhe 'SEGL SRR fen "
el ectron beans KaWseaanddgtestaent 9fi thehelectrostgtive fheld ofosned

el ectrode, it Ibemﬂbehe%hbbE@cﬁglﬁgVélébﬁréthaﬁ&eEﬁHrEéran gtfgthe
f ocusi ng- electr%ge further. o the out er beam ap ertures to

strengt hen the WEFCTHRE5.8% %ﬁ@ 8PF85t ?mtﬂ@eEFBFe%peF?u?%§V%ﬁg?HEhe two
el ectrostatic fp@termbaameeowardeahedcentehebpmmnt Ther epatind ebetween

Coconver genee oknbngdeytebnltaBRoL OUBEdLhDE: CEACEHOCEIUU LBl e Ee.

In some applications, It iS eS| 6 opera ron
ultor potential lnfth Eheowgd §BPF&§§I01581Bk¥he Fange cof an electron gun,

the el ectron beansOmm’ tbelvsommtys@ﬁcéhﬁhéoauﬁcﬁh@@ér@ﬂetﬂ@ut&c@éﬂ%' ence
et on S STRREELAS! REToRR%D! DR "0RE el OB ToSSGHLED AT,
known that the Bﬁé@tﬁbﬁrtéreélfyOMStbeopbmtlcmettmresrﬂpesuuntepmssesé 4 he
vol t age; tfer ef teatraéamVSEggﬁﬁuéEﬁrQPtéﬁr iGER éﬁd@ﬂa @eé&@&@%@t&{t«%&‘e
above- referencea ?aten apg aggﬁlog 35 i gD h ujre’l ocat| ng S1 o
apertures close Rt | g operation w en a ignment pins are
' p051tioned within the beam apertures. Since the electron
beams have a high velocity in the vicinity of the focusing
electrode, it is not feasible to move the slot apertures
20 in the focusing electrode further outward from the outer
beam apertures to strengthen the web, because the effect
of the slot apertures on the electrostatic field would be
decreased to the point where little reconvergence of the
outer beams toward the center beam would occur.
o 25 In some applications, it is desirable to operate
el the electron gun at 30kV ultor potential with a focus
voltage of 8;53V. In such an electron gun, thé electron
beams in the vicinity of the focus electrode would
_ experience an even higher velocity than described above
30  for an electron gun operation at an ultor potential of
N - 25kV and a focus voltage of 7kV. It is known that the
' electron velocity is proportional to the square root of
the voltage; therefore, reconverging the outer beams usihg
the teaching of the above-referenced patent application
35 would require locating the slot apertures closer than the
above-described range of 0.60mm to 1.50mm. Such a posi-
ioning would reduce the .web spacing between the outer
beam apertures and the slot'apértures=to the point where



: abové descri bed range of 0.60mmto 1.50mm Such a posi- tioning would
, the web spaci ng between the outer 'beam-apertures and-the sl ot

Pdfes to the point where -3- distortion of the outer bedm apertures
“he/ f ocusi ng el ectrode woul d al nost certainly occur., In accordance w th

t he present invention, an |nI|ne el ectron guﬁ in a color pi cture tube is ™

I nproved by 5 the_ ad |t|on recopver gen are s aced
SuPt et antly o SsRtRinny e g opt By BRERORBCE Br Bl ot "Bhe A ERGRBRRR or o
screen grid el edecisgedeavionddanlaost! eeatraglyndcturusi ng el ectrode to

cause a distortion of th%nela%eb&aghe@ @ﬁhekﬁef B&a?,dnleemesﬁtwﬁ f ggusi ng

10 el ectrode .and the_screen grid.elecirode at the two apertyres. In the
drawi ngs: FI GURRLInesedectrpn gup dRaa GPeRE B&FprelﬁuaﬁléF impEPERd BY a

?hﬁdOMIn?sE colthble au@hwﬁentPEEthﬁ reeﬁhvdxgegcﬁhelrngenhaﬁnarélEyBEea
Sheet 2) is a tl e up, n
dashed |ines |ﬁ%%#éﬁagn%i F&% §8(§ﬁge?h%?rhs%§§men 3“ égg S%aFnzo

view of a @ eleportden: @ifcd SCreencgZid efleFtCoRE iaCFn@URE 4. (Sheet 3) is

an enl ar gefl sle%'c@it drapliag l\ﬁh@Wf%EuBth' ﬁmécekoaeet@gcalﬂge% e%gieb&eslaﬁ in

a prior art elec al s oW_n assqQcjated e stati,c

equi pot ent i al p—ep%elgﬂggtrgg%ailc fidia %PF@B%EE t gﬁﬁegﬁ PSUSA™EnI ar ged

secti onal 19l anelieetroldepantd dhe streea G&ldnéléﬁtebéetaudtheotwbhe el ectron

~gun of FIGURE 2 géig howi ng the associ ated el ectrostatic equi potenti al
Flgﬁ %

“field lines. Sheet 1) is an enlarged 30 - cross-sectional view of
the & el ectrode -taken aﬁ@n&hﬁlﬁeaUlegéf FI GURE 3. FIGURE 7 (Sheet 4) is an

enl arged el evati onal FIGURE 1 (Sheet 1) is a plan view, partly in
_ axial section, of a shadow mask color plcture tube
15 embodying the invention.
FIGURE 2 (Sheet 2) is a partlal ax1a1 sectlon
view of the electron gun shown in dashed lines in FIGURE
1. : - o _
_ _-FIGURE 3 (Sheet 1) is en enlarged elevational
20 view of a G2 electrode taken at line 3-3 of FIGURE 2.
FIGURE 4 (Sheet 3) is an enlarged sectional plan
view of portlons of the G2 and G3 electrodes in a prior
art electron gun, also showing the associated
electrostatic equipotential field lines.

25 FIGURE 5 (Sheet 3) 1s an enlarged sect10nal plan
view of portions of the G2 and G3 electrodes of the
electron gun of FIGURE 2, also showing the associated
electrostatic equipotential field lines.

FIGURE 6 (Sheet 1) is an enlarged

30 cross~sectional view of the G2 electrode taken along 1ine

6-6 of FIGURE 3.
FIGURE 7 (Sheet 4) is an enlarged elevatlonal
view of an alternative embodiment of a G2 electrode.
. FIGURE 8 (Sheet 4) is an enlarged
- 35 cross-sectional view of the G2 electrode taken along line
8-8 of FIGURE 7. .
' FIGURE 1 is a plan view of a rectangular color
picture tube 10 having a glass envelope 11 cbmprising a

\d’



view of an alternative enbodi ment of a G2 el ectrode. FIGJURE 8 (Sheet 4)
an enf arged 35 cross-sectional view of the & el ectrode taken al ong

8-8 of FIGURE 7. FIGURE 1 is a plan view of a rectangul ar color picture

t ubE\20 ‘havi ng a gl ass envel ope 11 conprising a -4- rectangul ar

facepl ate panel or cap 12 and a tubul ar neck-&4 connect.ed by a rectangul ar
funnel 16. The panel conprises a view ng faceplate 18 and peripheral flange
or sidewal | 20 wattanatlag | farepd atige PRIGAc LT 6aPAlRp#BAC a5 tubuhpseneskor

phosphor screen 122 do’infe%ftféa‘i%yb)é tﬁé@:ﬁa’i&@ﬁ'la%mfﬁﬁﬁeloﬁ.st heThéCBBhéle 18. The
screen 22 is preferabl%ﬁa i ne screemn prL g phosphor . hnes e%iendl ng
substantial |y p&rPEtdi BGRPLALEUSRc PP REEIPPERALS LAANER PRe
tube (normal to s:fdev;d]dne()ofwlﬁldﬂ_lﬁlé Bealéd toAlther fanneé| §6.t hA mosein

coul d be a dot gﬂb%gi’xk'r“ Eg}%eir b2 ﬁ‘g”&%&&:ﬁ@ﬁr gk}r efleCOhALy

sel ection eI ect ro or I'S renmova convent | onal
means, in predet%*l?ﬁ‘%féﬁ é’é@j fagepdiade 48- thgh§c56é'ﬁ32222AhS| rpr&oEAbLY

|1nl i ne el ect Ir?)n agllrir%ﬁ,sdﬂ&!émh w]_:_&ﬁl +Heh %pﬁ@lrl 11hﬁsdg§;tegldgh§es | nhFI GURE
, is centrally unt ed wi-t.hin t n irect three

o cotron beanms. SRR YATEL &eés’ar%ignléan%& ot b3 gk, 22EaPshER FREtREsK
24 to the screediziz sbhan tafbdhef thb@UREoImad desithecplavnebefuEEGUREL B)20

an ext er naly gragneitd riafivealy 0'%h)é°‘§%re§‘ﬁc@:oﬁ§.dt B@ &ohst?»gc%geﬁnay ¢ally
shown surroundi ng the neck 4 and unnel 16 1 n the nei %E or hood their
t

junction. A YAM -Na@hF‘WétlﬁBFrHGﬁF}) cpd FFF?@E‘PPH
preci sely adj ustelémtzmiee o?cO maolwe miashe 220 i sThrembirablysmopatatedbis

uying the VAN QRGRALLAML Bl PR LAEHS L EA 5o L0 0L dS L ch ool 1

‘the desired adj ng 't hé espect to
the el ectron bedhse ﬁmé’é’-t hényiigproxed Haildne Qﬂ-eFﬁefOnagtlér 2genshaved

by one of tie owdaiedEEaI by RIENAihae WndFhcare hei 4Bt centrally
mounted within the neck 14 to generate and direct three
electron beams 28 along spaced coplanar convergent paths
through the mask 24 to the screen 22. _
The tube of FIGURE 1 is designed to be used with
20 an external magnetic deflection yoke, such as the yoke 30
schematically shown surrounding the neck 14 and funnel 16
" in the neighborhood of their junction. A YAM (Yoke
Adjusting Machine, not shown) is utilized to precisely
adjust the yoke 30 on the tube 10. The tube is operated
25 during the YAM operation with an optimum focus voltage in
R order to obtain the desired adjustment. Adjusting the
yoke 30 horizontally with respect to the electron beams
" increases the width-and height of the raster generated by
one of the outer beams while reducing the width and height
30 of the other outer beam raster. A vertical yoke motion
causes a raster rotation of the outer beams; one beam
rotates clockwise, and the other rotates counterclockwise.
After adjustment, the yoke is held in position on the tube
using, for example, a hot-melt adhesive. When activated,
35 the yoke 30 subjects the three beams 28 to vertical and
horizontal magnetic flux which cause the beams to scan
horizontally and vertically,'respectively, in a
rectangular raster over the screen 22. The initial plane



of the other outer beamraster. A vertical yoke notion causes a
“rotation of the outer beans; one beamrotates clockw se, and"the
ef rotates counterclockw se. After adjustnent, the yoke is held in Sy
posi ti 6n on the tube using, for exanple, a hot-nelt adhesive. Wen kjff
activated, 35 t he yoke 30 subjects the thrbe beans 28 to vertical and
hori zontal magnetic flux which cause the beans to scan horizontally and
vertically, reSfefeifierfionn(atygerangafaectigndrisyehovpeb¥ckbenlne The

EnLtIaIFFESEE P-P?&nﬁ?ﬁbﬂRElQnaﬁaﬁbéﬁFOFﬁéfh@ﬁﬂlégbfkﬁhéhyﬁﬁebSOtheF?ﬁne

-P in at -abo e.o e, yoke (o] ¢ e
actual curvat ufPé&™ BﬁlFﬁgydeFﬁSchguB%aﬁyﬁg?ﬁérFn ?hghaeFnggggﬁg %%amls not
shown i n Fl GURRaths An5theadpﬁéengmbnozonbamgenoh Sbous ¥n| FEGURErdm t hAe
opti mum fogus yalk3agehisne dur bRAnbBC;A0E Bgd ¥pbhoegEabheAnaRANGES

r
the focus voltage - ultor voFt e ratio o?euﬁ ronégun and Tesults in
a change in théoFBFanégaSFrgﬁﬁ thFlPECEPeIEHQYﬁ GPSFH &8 ¥AMo

el ectrostatic bpewathienschanybsathesfibtusgveleagavergetce vblthgeonheio

beans relatlveoEoFégRE§§Q%$ﬁn §3H1axgerggﬁfk%mogf?tgﬁahggrgxeghglectron gun

26 are shown in"F n conprises ortrods 32 (one
shown) on whi chelativesstrepgitbdes §pgal51enqthn9§dtheTmesn el ect r odes

i ncl ude thpee sqeehkﬁs%aesedfseagamehscaﬁmeﬂeaaﬁégﬁbtiﬁg ﬁﬂsésﬁeefgén@ech

beanm), a control el ect een d eJectrode 38 (&), a
first acceleraPFnghﬁnBuFSEuéﬁﬁBseFﬁig%éﬁﬁ 56 %ES)cgﬁhﬁr LEﬁ‘e.ond
accel erating and f ocusi nThel detaddls 42 €thd) imBHovedpatedtabnnguth2é6ghnses

0 Ly e bR, 182FREyRnal Ok GuROSbRERE0EdC AL o6 A00°BuBYE LA ~

| east three i nF| ne agrgrtur es I n erm assage 0 ree anar
el ectron beansToffe3 KﬁnélEEPWBQtaPlEh#ﬁbugﬁﬁbopéng ﬁﬁtrﬁéeguﬁree is

formed betgeenmbhated. e|Qﬁbé@délé@tﬂadekh@n&iudeGﬂhﬁéécé§ﬁdE1§28ﬂa&h& G
el ectrode 40 is e, open

ends of which 5?% ég?gcﬁ%%ﬂPéwggg%€8§Eé§§d§ﬁe?§§gé gf?%%ﬂ H?aﬁ §0%i s

control grid electrode 36 (Gl), a screen grid electrode 38
(G2), a first accelerating and focusing electrode 40 (G3),
and a second accelerating and focusing electrode 42 (G4),
20 spaced along the glass rods 32 in the order named. All of
~ the post-cathode electrodes have at least three inline
apertures in them to permit passage of three'coplanar
electron beams. The main electrostatic focusing lens in
the gun 26 is formed between the G3 electrode 40 and the
25 G4 electrode 42. - The G3 electrode 40 is formed with two N
cup-shaped elements 44 and 46, the open ends of which are @ ‘w
attached to each other. The G4 electrode 42 also is
cup-shaped, but has its open end closed with a shield cup
48. The portion of the G4 electrode 42 facing the G3
30 electrode 40 includes three inline apertures 50, the outer
two of which are slightly offset outwardly from
corresponding apertures 52 in the G3 electrode 40. The
éurpose of this offset is to cause the outer electron
~ beams to converge with the center electron beam. However,
35 misconvergence.can occur if the focus voltage on the G3
electrode 40 is changed signifiéantly from the optimum'
focus voltage utilized during the YAM operation described
above. The side of the G3 electrode 40 facing the G2



.cup-shaped, but has its open end closed.wth a shield cup 48. The portion

of the 4 €lectrode-42 facing the G3 30 electrode 40 includes three
inline apertures 50, the outer two of which are slightly offset outwardly.

fr ovngorr espondi ng apertures 52 in the G3 el ectrode 40. The purpose of{thi
of fset 'is to cause the outer electron beans t"@'converge, wi.th the center

el ectron beam wever

35 ..m I f . t.he f .0l t -
on the G3 el ect roHRCHIPI %eﬁrfggeﬁf n%?’r{ e%eﬁqc%%q%%u%%ﬁqw%%ne%ge

vol tage utili zedeiith i aypettwer &6\ & pix athen 6 1d esleyd thindien 8@y @ndlwa. thi de of the

&3 el ectrode 40 | =071 rtﬂfke | thy ee apertures
54 which are al i%ﬁé%ﬂ\?mr%ﬁesaﬁrstsuraergd% ﬁ{t e _&?_(Slgcdtro e ??Ig"an'd wi.th
apertures 57, 58 and 59 i ifheeleciatiguieBds MPTavad foh tm aggltgon

i nproved by ghe @fdikhd oFedtMigiVir I esrHid afddorBhaifthdes Qv ONemdsleat S

60 and 62 spaced inwardly fr the out.er apertures .57 an 9. .dndh

el ectrode 38, as“R#% Jr%wﬁ %qglearf’ T ARHOTHITY %’gssallrb‘% 5%960%51%*(?2

are shown as recangléeatrode s3Bipes ishanouind BRGURRSest Godnchdt- t B thongint

invention also 1y ég{?‘{é‘d@é d%2 é‘réJashéc%hPUe?é et BRAA &Y GlrS shaP it
I

pur pose and functlon the slots 60 an can be discussed with reference
to FI GURES 4 andsBoult drrundersiRed Hdat ddts quiefisnt Jqeidiant iddisY i el d
lJines 64 beigeenircIRdesreehen) d. ¢l pciranecss shpkd slotas .G3 Thec girpose
el ectrode 40" of __a ppior. art elegtro n..{P I t Egsg t.he
present novel eI%%?_r%’ﬁgﬁﬁﬁoéﬁgr%%e%%satee% a\?\ﬁ %%‘%4 6rir)r\e\e c#‘s{ e Phuileh
cor respondi ng nureferencahko fFEFYRES a8y St both the outer aperture 59

and the center aperture 58 1@fre e $Rowd aald WedBoAthti dlansifisiartial | y
TR cal W et STRer L A SIS, | B eI I S0 ] 9 U
symet ri cal 16or casGanfioons | el eottodeied@®! @) 4 heriorstard giteqiatdrs .guE .CURE 5
shows a portion ?ﬁaf@g glﬁfiéfsféiéﬁbse of the present novel electron gun

' 26 are designated with a prime of the corresponding
numeral.) The field lines 64 at both the outer aperture
59' and the center aperture 58' of the G2 electrode 38!

- 20 are substantially symmetrical with respect to the center
lines of the apertures. Electron beams passing through
the centers of the apertures would experience symmetrical
forces and would continue along their straight paths.

FIGURE 5 shows a portion of the electrostatic
25 equipotential field lines 66 between the G2 screen grid 38
s and the G3 focusing electrode 40 of the novel electron gun
26. Inclusion of the slot 62 inwardly from the outer
aperture 59, but closely spaced thereto, causes a
distortion of the field lines 66 at the outer aperture 59
30 of the G2 electrode 38. This distortion results in a
shifting of the peak of the field lines at the aperture 59
to the left, as viewed in FIGURE 5. Because of this
shift, an electron beam passing through the center of the
aperture 59 encounters sloped field lines which cause the
35 outer beam to converge toward a center electron beam
passing through the center aperture (not shown). A
similar, but oppositely directed shift occurs to the
electron beam passing through the center of aperture 57



EEE%D_ equi potential field lines 66 between the G screen grid 38 and the G3
using el ectrode 40 of the novel electron gun 26. Inclusion of the sl ot
62 i-hwardly fromthe outer aperture 59, but closely spaced theéreto, causes
a.distortion of the field lines 66 at the outer aperture 59 30 of the
el ectrode 38. This distortion results in a=3hifting of the peak of the
field lines at fhe ap rture 59 tq the left, gs_viewed in FILGURE 5. Because ..

of this shift, §S°ﬁgtpﬁr5ﬁﬁﬂdtﬂén€énﬁér18#“Fﬁé B¥erture
59 encounters glcq:ledsof |(eiod: Islhlm i GicuRESS)t.he 35 outer bBeamto converge

toward a center electron a h, t c rture (not
shown). A simlar, but oggggg?aﬁéig%%é%teguqﬁ fgﬁgcgg%ggtgagﬁéggP %Fﬁgﬁ
beam passi ng tﬁﬁﬁﬁﬁﬁ tthe Q@fbéﬁwﬁtﬁpeester the- mgdn focusdngi deosti on
of the fielsd :cldte% @@ﬂgm&'{l%%l:éyr%Lt*hTerthEHOTsti'EQ%Ec' BnFll GsJBEgﬁ)sblgg%g o
conver gence o ut.er__electr.on ane .cause he el ectr

ent er ?he Wm|1é%%5t4%6%|éﬁ§'§d on 8& SaRGeeer 3PREPACRaKOsERSGI ght on.
It has been fodh@ushaemsnmeddae5|¢heohothgspaaglmoampnoaehsnulvheyfoﬁus
l'ens reduces tQ%eh%&k%QnEﬁEc%E%h Be%ﬁgsk%tﬁ'E&sﬁgckhﬁoo%ﬁgﬁsebggkggg bearrs
wi th respect to_focus vol tage changes Color pi cturétubes
are tested forCPﬁP§e§enS|t|V|ty by varying-the focus voltage from m nus

1000 to plwes 1000 volts c?ﬂa&iPectnrhheubube53engégggdogggaﬁhmg foch

vol tage (e.g., n en _nmeasuri.n e _hori zon
dlsplgcegen? of g%gt%& 3 % 'Y %ﬁé 8% bggﬁgs Yoiﬁgggu%£°§cpéﬁﬁs &gﬂgn |
such tests meréﬂp@ﬂﬂ§r&QGOONOétSuMGIG@nvalnpngha tubedar doRGAL" bpePhting ¥
Fl ectron Qun Mygeis vdaeagaa@doRl - 30Goagd 8BEbay8d+ah 2ghacymeol tage of o

about 7000 volts, an .aver age horlzonti lacenent of mm was
recorded. In tBEASUSING LhE hozdzonta tGF@P acemePtcBf s ERBoABLERY size, with
t he sane gﬁn medietitednbpetine addtheonubé stoteni.n whenGBuehetestdevasge

performed on a tube containing a standard RCA "Hi-PI
Electron Gun Mount", designated PI-30R and operated at a
focus voltage of about 7000 volts, an average horizontal
displacement of 0.812mm was recorded. In tests on a color

20 picture tube of corresponding size, with the same gun
modified by the addition of slots in the G2 electrode as
described above, and operated at a focus voltage of 8500
.volts, an average horizontal displacement of only 0.0S8Smm
was recorded. The addition of the slots 60 and 62 in the

25 G2 electrode thus had a substantial effect on reducing the _
tube's sensitivity to focus voltage change. In this >
modified electron gun, slots 60 and 62, having a width of
0.76mm (horizontal) and a length of 1.524mm (vertical),
were positioned inwardly from outer beam apertures 57 and

30 59, of 0.635mm diameter, by a spacing of 0.39mm to 0.50mm.

- The depth of the slots 60 and 62 is nominally 0.18mm, with

a range from 0.15mm to 0.20mm. The thickness of the G2 |
electrode 38 is about 0.5lmm. Since the thickness of the
G2 electrode 38 is about twice that of the first _

35 -accelerating and focusing electrode 40 (G3), the slots 60
and 62 do not completely penetrate the electrode and can
be formed close to the outer apertures 57 and 59,
respectively, without weakening and/or distorting the
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el ectron gun, the apertur %1‘ t ’rlso]éhc ag
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application, whereas the focus voltage is 8500 volts in
the present electron gun, the aperture slots described in
20 the former would be even less effective at the higher
focus volﬁage required in the present electron gun.
An alternative embodiment of the present novel
G2 electrode is shown in FIGURES 7 and 8. As shown in
FIGURE 7, a screen grid electrode (G2) 138 has two
25 arcuately shaped slots 160 and 162 spaced inwardly of the
L = - outer beam apertures 157 and 159, respectively. The
radius, Rl’ of the arcuate portion of each of the slots
proximate to each of the outer beam apertures is about
0.8%9mm, as measured from the center of the outer

-

30 apertures, and the radius, Rz, of the arcuate pprtion of
each of the slots remote from the outer apertures is about
1.52mm, as measured from the center of the outer

apertures. The slots 160 and 162 have a depth of about
0.13mm. The arcuate slots 160 and 162 have a greater
symmetry with respect to the outer beam apertures than the

(3]
n

rectangular slots 60 and 62. This greater symmetry
provides additional reduction in the horizontal motion of
the outer electron beams in the corners of the screen.



ed in th
t novel

7, . a screen gr
and 162 spaced
respectively.

sl ot s proxi mat
measured from

e present electron gun. An-alternative enbodinment of the
& el ectrode is shown in FIGURES 7 and 8. As shown in FI GUR
id el ectrode (G2) 138 has two 25 arcuately shaped slots:
inwardly of the outer beam ap®—tures 157 and 159, '

The radius, [err], of the arcuate portlon of each_of the

e to each d¥s FHOWLEE FJGURE, Ser tthee§2 £1a5350%6. d9fmaxs
titRolariy - eafecﬁaﬁdiﬂazutsarot%o 76 doamiad da thied smliffarcadlolis the

[err], of the SLOUAE0dd Yhidl SRR Olerld e eld Pl  LLOT LIS jout e

apertures is about

neasure e cen e outer

w@/

apertures. Th&hs @@%G%rﬁrel@!m Fiddpiihep RpEFdWEes. j!-@r?m IPie amdcuat e

slots 160 and

beam apertures
provi des addit
el ectron beans
& electrode 1
“the & electro
aligned with t

16D hawe Greit@atay a’é‘h tfmél\a tthalte de@ the outer

B P S TS Y ol St ™ 1

plard erlor ,nercs animptens ader efor.. the &sersthmmi |ﬂ1ala'=:leGURE 8, the

?‘%%%aces t e%ﬁgl%&tﬁg not gﬁﬁ)ﬂo’% gioféla are

Hanagse rqqrean-15W %sz%dreytan agh#loteat’s %%é&hl&mda

field thatyer oehlfeeaszwieam aickmisd e alrmtermdbe;maudw loe 7aQkdn.cal

pl ane only, to
spot at off-ce

errrp]_g%r;‘_:sate ar. ”1[ erféaz’@vg‘:lragr P(iﬁ on of 2ﬁ,§h

" slots 76 are utdlatmdé Ere disclesesd dax tbdo tﬂﬂtcﬁmie§52|3§.|8r1&nea§§@etd) to

about 0.711mm
slots 76 are d
November 18, 1

chih r&ctangulaH Mdwind §61rgavq9@0depth of about 0.2mm The
isclosed i'n US. Patent

2
980. In gendt aﬂenetq?é"elt@& FHOT §UTS Igpefs to

4,814, |ssu%% §Fg en et al on
e

oper at e wils aropddaie paltﬂﬂtaralulcﬁoralgmﬁerﬁﬂa\l afplabethitt G odeGippddedd 2o A4)
and about |8 Sk'e ARA IS tc@ UGS R FOHCD. 5P EPId G oV AT UD

descri bed above

20

(G3) During the YAM operatlon described above, the G3-G4
voltages are optimized to converge the outer electron
beams and the center beam at the shadow mask 24; however,
if the G3-G4 voltage ratio is varied, e.g., by changing

- the G3 focus voltage relative to the G4 voltage,

25

30

35

misconvergence occurs. If, for example, the G3 focus
voltage is made more positive, the G3-G4 main focus lens
is weakened and the outer beams tend to misconverge
outwardly. At the same time, the increase in G3 focus
voltage relative to the G2 screen grid voltage strengthens
the G2-G3 lens action. Reconvergence slots 60 and 62
formed inward of outer beam apertures 57 and 59 strongly
distort the electrostatic field formed between the screen
grid electrode. (G2) 38'and the first accelerating and
focusing electrode and tend to converge the outer beams
toward the center beam as the beams pass through the
apertures in the G2 electrode. The slots 60 and 62 thus
compensate for the misconvergence that occurs within the
main focus leuns.

Likewise, if the G3. focus voltage is made more .

negative, the G3-G4 main focus lens is strengthened, and
the outer beams tend to converge inwardly.
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@&2- G3- el ectrodes which offsets any changes in the main focus lens, i.e.,
heyween the G- A el ectrodes, 10 caused by focus voltage variations. 1
CLAI VEB:



’ -color picture tube having an inline ele- ctron gun including at |east
é%%??reen grid electrode and an accel erating. and focusing el-ectrode, "said 5
el ectrodes including at |east two apertures in portions f aci ng each otherw/
and sai d apertures in said screen grid el ectrode being aligned with the
facing apertures in said accel erating andyfocusing el ectrode, wherein the
portion of said screen grid el ectrode faC|ng 10 sai d accel erating and
f ocusi ng el gct r eg@ rivecl udes two reconvergence slots formed therein, which
are respect- ively adj acent t i d a ertures and are spaced |nmardl
therefromsufficiently cl sel%ch°Ea8 £t4Tqi s¥BrthBR1BE aR éPé&PFo%%%rlc
field formed between gandiscledingriatt 15astehestreda gand sacdtaceel erating
and Tocusing el galr afe 1ake3aid R8T LHECRocds 1A nggét%s%urg Lybe having an
inliné electron or_generatin Prectin Fee erectfon beans al ong
spaced copl &nare 8?ﬁ§°§§ﬁarén&l§é#é€naéf1§a$§ FHQeaPSEFHrganlnncludlng at

| east four spacgdrapank ebeebgoeaéhlaehaﬂlngna ssmara eBtLfe8l a1 Q4. a
screen grid electrode, a el ectrode, each of

~ g Gec? étrg g 8
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apertures in saagestnees gnldaeﬂeetcemerBELng ahdgfiedusihy &hectacdag
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formed thet8in, Seaéhasﬁeéaraténet§n6efﬂguaapaceh@CFéo@edin¢ véas btve of

said two outer aeeahuéegeaad SmaeedeHEéﬁCtﬁéféYnC|Qﬁ@cﬁoaﬁédrégﬁgég from
" said two outer g?ét gs to gags Faé istortion of gn el ectrostatic field
e

formed between § grdaheq r BT AHES 2P0 AT P dSRRERE r DBBAEF 1 ¥ai d
two outer apertthesefrom-$@fficiently cloself. toActube asdiletoneslonno£l ai m

1 or 2 wherein gachigkisakdasket £:02§ ﬁofﬁgéaﬂgy%@énSQQPg'screen grid
15 electrode and said accelerating and focusing electrode

at said apertures.

2. A color picture tube having an inline

" electron gun for generating and directing three electron
20 beams along spaced coplanar paths toward a screen of said
tube, said gun including at least four spaced apart
electrodes including a control grid electrode, a screen
grid electrode, a third electrode, and a fourth electrcde,
each of said electrodes having three inline apertures B
25 therethrough, and said apertures in said screen grid \J
electrode being aligned with the facing apertures in said
third electrode, wherein the portion of said screen grid
electrode facing said third electrode includes two
reconvergence slots formed therein, each of said slots
30 being adjacent to a different one of said two outer
apertures and spaced sufficiently close to and inward from
said two outer apertures to cause a distortion o
electrostatic field formed between said screen grid
electrode and said third electrode at said two outer

35 apertures.

AN



4. A tube as defined in Cdaim3 wherein.the 5 wdth of each rectangul
slot is.about 0.76 nm and the length is about 1.52 mm 5. A tube as def
|rT\CI aim3 or 4 wherein the spaci ng between each slot and the aperture

adj asént 10 thereto is in the range of 0.30 to 0.50 mMm 6. A tube as
defined in daim3, 4 or 5 V\/nerein thd2depth of each slot is in the range
of 0.15 mmto 0.20 mm 15 7. A tube as defined in Caim1l or 2 wherein each
of said reconbergence sl ots3 had Fufen&saref iaedudte CARdPel Rt B Wheredncave
portion of the sleaictheigalid eqicat hewalad relke aadiuacenknhaper.ture. 20 _

8. A tube as defined in Cdaim?7, wherein the radius of the arcuate portion
of the slot proximate to the adjacent aperture is about 0.89 mm as
measured fromthe center of4the ddibecast defenedr én &idimhd whdiresnofththe

~arcuat € pOftSOH(Nﬁdﬂﬁ36¥(%aéﬂM%éé¥§ngu15E0§hBQe1§dh%%%Qtoaﬁ%thrgnhsthOUt

1.52 mm as neasured from the center._of the adjacent aperture e as
defined in d ai m®RFtS igh&PoUt he2d®Pt-h of said slots is about 0.13 nm
30 10. A color picture tube having an inline el ectron gun substantlal ly as
herei nbefore described with resesrt%%%e todlélfgned %E'.alm gr igs 2. 7.and 8

as whekein
of the acconpanying draw ngs
the spacing between each slot and the aperture ‘adjacent

= 10 thereto is in the range of 0.30 to 0.50 mm.

. 6. A tube as defined in Claim 3, 4 or 5
/ wherein the depth of each slot is in the range of 0.15
mm to 0.20 mm.
15 '

7. A tube as defined in Claim 1 or 2 wherein
each of said reconvergence slots has a generally arcuate
shape, with the concave portion of the slot being directed
toward the adJacent aperture.

20 8. A tube as defined in Claim 7, wherein
the radius of the arcuate portion of the slot
proximate to the adjacent aperture is about 0.89 mm,
as measured from the center of the adjacent aperture,
and the radius of the arcuate portion of the slot away
25 from the adjacent aperture is about 1.52 mm as measured

from the center of the adjacent aperture.

9. A tube as defined in Claim 7 or 8 wherein
the depth of said slots is about 0.13 mm.

&

30
; | ' 10. A color picture tube having an inline
' ' electron gun substantially as hereinbefore described
with reference to Figs. 2,3 and 6 or Figs. 2,7 and 8
of the accompanying drawings.
35
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